Introduction
Pancreatic cancer causes many digestive symptoms such as abdominal pain, jaundice, nausea, vomiting, hematemesis, melena and so on, by its direct infiltration into the surrounding organs which include the bile duct, duodenum, stomach, jejunum and colon. It is very important for us to manage these symptoms successfully due to their life-threatening nature. Of these symptoms, duodenal bleeding is one of the most difficult to control.
35.7% of all pancreatic cancer patients suffer from duodenal infiltration [1] , and 2.6% of pancreatic cancer patients have the primary manifestation of gastrointestinal bleeding [2] . Although pancreatic cancer is a rare cause of upper gastrointestinal bleeding, it is not feasible to stop that because of the pancreatic cancer infiltration. Failure of hemostasis results in a poor prognosis. Massive hemorrhaging might lead to an oncological emergency. In general, hemostatic methods for duodenal hemorrhaging include endoscopic hemostasis, transcatheter arterial embolization and/or surgery.
Here we report an effective hemostatic case of duodenal bleeding caused by direct infiltration of the pancreatic cancer, through aggressive chemotherapy. This chemotherapy contributed to the maintenance of performance status as well as improved quality of life for the patient. We believe that chemotherapy can be another effective method of hemostasis. However, there have been no official reports about the effectiveness of chemotherapy as a method of hemostasis thus far.
Case Report
A 43-year-old woman was admitted to a clinic with right hypochondriac pain in April 2012. Upper gastrointestinal endoscopy was performed and detected no abnormalities. Her symptom continued with weight loss. Abdominal ultrasonography was performed and found a pancreatic cancer. She was admitted to our hospital in October 2012. Computed tomography (CT) showed a pancreatic head cancer with multiple hepatic metastases. It also revealed irregular duodenal stenosis, suggesting direct cancer infiltration into the second portion of the duodenum ( fig. 1 ). Percutaneous needle aspiration was performed to the pancreatic tumor. The pathological diagnosis was adenocarcinoma ( fig. 2 ). Laboratory findings on admission showed mild anemia and coagulation abnormalities. Tumor markers were markedly elevated (table 1); CA19-9 was extremely high (>100,000 U/ml).
The patient's prognosis was considered extremely poor. Comparison of the CT findings on admission with those at the primary clinic 2 weeks previously demonstrated rapid tumor progression; the hepatic metastases had increased in size by approximately 15%. We concluded that we might have no chance to treat her with second-line chemotherapy if first-line chemotherapy failed. Therefore, we selected combination therapy with gemcitabine and S-1 (GS therapy), currently the therapy with the highest antitumor effect in Japan.
Melena occurred just before the initiation of chemotherapy. Subsequent upper gastrointestinal endoscopy was performed and revealed a giant ulcer 3 cm in diameter with oozing. We found neither arterial hemorrhage nor exposed blood vessels ( fig. 3 ). Her anemia did not deteriorate without any endoscopic hemostatic procedure and she was eligible for the scheduled chemotherapy. Melena occurred again on day 5 of chemotherapy with progressive anemia from 9.5 to 7.2 g/dl. Gastrointestinal endoscopy could not be performed because she rejected it. Total parenteral nutrition was started with a blood transfusion of 4 units of packed red blood cells. We presented the treatment option including gastrointestinal bypass surgery to her, but she selected to continue chemotherapy. The anemia did not worsen after all and a liquid diet was started on day 20. She showed no adverse events of grade 2 or greater severity, such as thrombocytopenia or neutropenia, according to CTCAE v4. She was discharged with a low risk of rebleeding on day 38.
GS therapy was continued after discharge. CT was performed at month 2 and showed that the primary lesion and the hepatic metastases had been reduced, meeting the criteria for a partial response (RECIST v1.1). The CT findings at month 6 showed re-enlargement of the primary lesion, an increase in the number and size of hepatic metastases and the ap-pearance of ascites. The patient took best supportive care. She died 7.5 months after the initiation of therapy.
The patient's course after admission is presented in supplementary figure 1 (see www.karger.com/doi/10.1159/000364819).
Discussion
Pancreatic cancer can be associated with gastrointestinal bleeding. The hemorrhagic causes are divided into three categories: rupture of esophageal or gastric varices secondary to obstruction of the splenic or portal vein, tumor hemorrhage from the pancreatic duct orifice (hemosuccus or wirsungorrhage), and bleeding due to direct infiltration of the tumor into the stomach or duodenum [3] . Lee et al. [2] reported that 2.6% of pancreatic cancer patients initially presented the symptom of gastrointestinal bleeding.
Duodenal infiltration of pancreatic cancer occurred in 35.7% of all patients [1] . Duodenal infiltration often causes not only bleeding but also duodenal obstruction. Some researchers reported that pancreatic tumors usually have the character of the infiltrative growth, but seldom cause bleeding because of their ischemic nature [4] . On the other hand, once bleeding has occurred, it often recurs, resulting in serious massive blood loss [5] [6] [7] .
In cases with bleeding due to duodenal infiltration, endoscopic hemostasis, transcatheter arterial embolization or surgical hemostasis is performed. Endoscopic hemostasis is effective to the exposed blood vessels [8] . The procedure might be highly difficult when the tumor infiltration makes the duodenal lumen narrow as this disturbs the appropriate endoscopic view and the maneuver. Moreover, the fragile tumor tissue might impede endoscopic hemostasis with clipping or focal injection of hypertonic saline epinephrine. Hemorrhagic recurrence might often occur after temporary hemostasis [7] . Transcatheter arterial embolization is useful for temporary hemostasis in cases with arterial bleeding [9] , but it is not indicated for venous bleeding as in our case. Surgical hemostasis includes pancreaticoduodenectomy, the resection of the entire bleeding area and gastrointestinal bypass surgery. Pancreaticoduodenectomy is extremely invasive for patients with highly advanced disease with hepatic metastases. It probably does not improve the prognosis [7] . For these patients, gastrointestinal bypass surgery might be optimal. However, if the pancreatic cancer progresses before the patient's general condition after gastrointestinal bypass surgery recovers, we cannot perform the chemotherapy.
In our case, the CT findings showed rapid tumor growth within 2 weeks. Cases with markedly elevated CA19-9 and metastatic foci in both hepatic lobes have extremely poor outcomes [10] . These findings suggested her prognosis would be poor. The GEST study that was carried out in Japan and Taiwan demonstrated no better usefulness of GS therapy in comparison with gemcitabine monotherapy in terms of overall survival [11] . From this point of view, GS therapy was not regarded as a standard treatment (GS vs. gemcitabine monotherapy: median overall survival 9.4 vs. 8.3 months; hazard ratio 0.93), though the response rate was significantly better for GS therapy than for gemcitabine monotherapy (GS vs. gemcitabine monotherapy: overall response rate 29.3 vs. 13.3%, p < 0.01). GS therapy might be indicated for cases with highly advanced disease as ours. In spite of the higher frequency of hematologic toxicity than that with gemcitabine monotherapy, the rate of thrombocytopenia of grade 3 or greater severity, the risk factor of bleeding, was only 17.2% in the GEST study. It was considered that the high antitumor efficacy of GS therapy was worth the risk of bleeding. As a result, GS therapy with an acceptable response in this patient accomplished reduction of the duodenal infiltration. Thrombocytopenia, the adverse effect, might cause fetal bleeding.
In our case, the patient's performance status and bone marrow function were good, the ulcer from duodenal infiltration was shallow and the bleeding was venous. These reasons contributed to the success of the hemostasis. Furthermore, she had a strong will to live due to her children. After all options had been fully explained, she selected to give priority to ameliorating the pancreatic cancer with chemotherapy without solid food intake to reduce the risk of bleeding.
We did not find any reports that reduction of pancreatic cancer by chemotherapy achieved hemostasis of bleeding caused by tumor infiltration. Our therapeutic choice was not considered to be standard from the viewpoint of reliability, but since the examination results revealed the patient's expected survival period was very limited and the merits of therapy were more than the risks, we suggested chemotherapy as a choice. Prior to the therapy, we obtained fully informed consent from the patient. During the procedure, we closely observed her condition.
In conclusion, aggressive chemotherapy reduced the duodenal infiltration of pancreatic cancer to achieve hemostasis. It contributed to maintenance of the patient's performance status as well as to improvement of her quality of life. Tumor markers CA19-9 DUPAN-II CEA >100,000 U/ml 744 U/ml 7.4 ng/ml (≤37) (≤150) (≤5.0) Fig. 1 . CT images showed a pancreatic head cancer as an ischemic mass of 35 mm (arrows), suggesting direct infiltration (arrowheads) into the duodenum, as well as multiple hepatic metastases in both hepatic lobes. a, b On admission. c Before therapy. d Two months after therapy. The N/C ratio was increased. Nuclear atypicality was observed while nuclear bodies were distinct. Fig. 3 . a Upper gastrointestinal endoscopic findings on the first episode of melena showed an enormous and deep ulcer in the second portion of the duodenum caused by direct infiltration of pancreatic cancer. b One month after discharge the examination was performed again. The enormous ulcer base was markedly reduced in size.
